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I. Introduction 
Foreign student enrollments in the United States have increased rap-
idly over the past 25 years. The total number increased from 36,494 in 
1954 to 336,990 in 1982. While foreign students still represent less than 
2% of all higher education enrollments in the United States, this pro-
portion is likely to grow over the next decade as enrollments of Ameri-
can citizens decline. One consequence of the growth to date ha~ been 
that many colleges and universities depend on foreign students 'for an 
important part of their tuition revenue or enrollment-deteimined 
budget, and this dependence is also likely to grow over the n~xt de-
cade. Another important consequence of larger flows of foreign stu-
dents is an increase in immigration to the United States of skilled labor 
as students adjust their visa status to immigrant. 
The growing influence of foreign students as consumers of U.S. 
higher education services underscores the importance of better under-
standing the nature of this phenomenon. This paper sets forth a model 
of foreign demand for U.S. higher education and estimates that µiodel 
for several countries using time-series data for 1954-73. The only 
countries selected for study are low- or middle-income Eastern Hemi-
sphere nations. These countries were chosen in part because they had 
the highest rates of enrollment growth in the United States. In addition, 
these countries were treated similarly by U.S. immigration legislation 
and were treated differently from Western Hemisphere and Western 
European countries. 
In what follows, the theory of student demand for U.S. higher 
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education is presented. Next, the model is specified and the estimation 
procedure explained. Then the data and some of its problems are dis-
cussed in detail. Last, the estimated demand equations are presented, 
the results discussed, and the policy implications evaluated. 
II. Theory of Student Demand 
The theory of human capital provides a methodological framework 
within which to analyze foreign student flows to the United States. 
This theory, of course, also underlies the demand by U.S. students for 
higher education and has provided the justification for student demand 
models in several empirical studies. 1 As will be discussed shortly, the 
foreign student's deliberation on attending a U.S. institution of higher 
education varies in some important respects from the decision of the 
domestic student. 
Briefly stated, the theory of human capital implies any individual 
will invest in higher education until the rate of return on the last unit of 
higher education is equal to the rate of interest, which is the cost of 
borrowing the investment funds in a perfect capital market. The rate 
of return is calculated from the perceived or expected costs and 
benefits of the investment. The theory implies that the individual at-
taches a monetary value to current and future nonpecuniary consump-
tion benefits in his computation of the rate of return. Once the student 
has decided to invest, he may select a particular college or university 
utilizing a similar computational framework. The student will select the 
institution yielding the highest rate of return if that return exceeds the 
rate of interest. 
The theory thus implies that demand for higher education varies 
directly with the rate of return and inversely with the market rate of 
interest. The well-known imperfections in the capital market, however, 
render the interest rate a relatively unimportant factor while making 
family income and financial aid important variables affecting demand. 
Demand is thus expected to vary directly with expected income differ-
entials attributable to higher education, family income, and financial 
aid and inversely with tuition, books and supply expenses, and oppor-
tunity costs. Studies of demand for higher education in the United 
States have attempted to estimate the elasticity of demand with respect 
to these independent variables.2 
The prospective foreign student deliberating whether or not to 
study in the United States can be assumed to have already determined 
that the rate of return on an undergraduate or postgraduate college 
education warrants the investment. The student, however, faces sev-
eral alternatives and has to select the one that yields the highest rate of 
return. The principal alternatives are three: attend college in the home 
country, the United States, or some other foreign country. Thus, 
foreign student demand for U.S. higher education should vary directly 
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TABLE 1 
FOREIGN STUDENT MARKET SHARES 
Foreign Students 
from Country of 
Foreign Students Origin in U.S. as 
from Country of Percentage of all 
Origin as Percent- Foreign Students Principal Foreign Al-
age of all Foreign from Country of temative to U.S. 
Students in the Origin Studying Higher Education 
Country U.S. (1978) Abroad (1977) (1977) 
Asia: 
India 3.56 75.86 United Kingdom 
Indonesia .85 22.34 Germany 
Korea 1.89 77.12 Germany 
Philippines .93 82.57 Japan 
Taiwan 5.86 72.36 Japan 
Mediterranean 
and Mideast: 
Greece 1.04 8.05 Italy 
Iran 17.18 65.63 United Kingdom 
Israel .97 45.20 Italy 
Kuwait .74 76.15 United Kingdom 
Lebanon 1.66 29.99 France 
Saudi Arabia 3.05 88.31 United Kingdom 
Turkey .77 16.65 Italy 
Africa: 
Ethiopia .58 60.52 Italy 
Kenya .59 47.84 United Kingdom 
Nigeria 6.15 68.67 United Kingdom 
with the benefits of U.S. education, the costs of home education, and 
the costs of education in some third country and vary inversely with 
the benefits of home education, the benefits of education in some third 
country, and the costs of U.S. education. 
Students do consider alternative countries when deciding where to 
attend college, and in some cases sponsoring governments negotiate 
with more than one country in deciding where to send students for 
special training. A recent survey reveals half the foreign students in the 
United States considered study in another country; the principal alter-
natives were the United Kingdom, Germany, and France.3 In addition, 
table 1 shows the proportion of all students abroad who selected the 
United States for each country covered in this paper. For most c0un-
tries a majority of students selected the United States for study. 
The demand model postulated above assumes the supply of posi-
tions to foreign students is exogenous. In the United States, where 
foreign students represent a small proportion of all college students, 
where according to table 1 no country except Iran supplies a large 
proportion of all foreign students, and where there exists an abundance 
of enrollment-hungry institutions with low admission standards, this 
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assumption is not a strong one. While some elite colleges and univer-
sities may impose constraints on the number and composition of 
foreign students and some graduate programs may also face capacity 
constraints, in general foreign students wishing to study in the United 
States can do so.4 
Data Limitations 
A model of foreign student demand for U.S. higher education ideally 
would include variables representing each of the costs and benefits 
listed above. Unfortunately, much of the desired information either 
does not exist or does not exist in time series. Take, for example, the 
benefits of higher education. Time-series data on income differentials 
associated with being educated in different countries are not available 
for use either in this study or by prospective students. Given the ab-
sence of such information, it is unlikely that year-to-year variations in 
foreign student enrollments in the United States reflect changes in 
current income differentials, especially since the appropriate benefit 
measure is future income differentials as perceived by students. 
One type of pecuniary benefit, however, is measurable and may be 
important in explaining foreign student flows to the United States. This 
is expected benefits should the student adjust his visa status and emi-
grate to the United States. Some students may enroll in United States 
institutions of higher education intending eventually to adjust their visa 
status. For these students adjustment of status may be an easier 
method of immigration than directly applying for an immigrant visa in 
the country of origin.5 Other students, especially those receiving U.S. 
or home government financial aid, may find it very difficult to adjust 
status while in the United States but may establish contacts that later 
permit direct immigration. Most foreign students, however, probably 
enroll in U.S. institutions knowing only that there is a possibility of 
immigration. The expected benefits of immigration clearly may in-
fluence their enrollment decisions. 
The demand model requires knowledge of the costs of higher edu-
cation in the United States, the home country, and alternative coun-
tries. These costs include tuition and fees, opportunity costs, room and 
board, and travel expenses. Real tuition costs can be measured over 
time in the United States, which has an egalitarian educational system 
that allows most secondary school graduates access to higher educa-
tion. Higher education in most developing countries and the principal 
European alternatives to the United States, however, tends to be elit-
ist, charges very low tuition levels, and largely controls access through 
stiff examination standards or quotas imposed on the numbers of 
foreign students. For these countries the appropriate cost of higher 
education is some unknown shadow price or a proxy thereof. We as-
sume here that the shadow price to foreign students in alternative 
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countries has remained relatively constant over time, although this 
assumption would not be true for recent years. 6 In addition, this as-
sumption would not be valid for many developing nations that have 
experienced very rapid growth in higher education facilities and capac-
ity in the past 2 decades. Thus, the shadow price of higher education in 
home countries is proxied by a measure of opportunity for higher edu-
cation. 
The student incurs opportunity costs whether he attends college at 
home or abroad, but the size of those costs may differ and thus in-
fluence the student's enrollment decision. In particular, the Immigra-
tion and Naturalization Service imposes restrictions on the employ-
ment of foreign students and their spouses in the United States, but in 
their home country many students might hold part-time or fuM-time 
employment while attending school. 7 In addition, the cost of room and 
board in the United States (and other alternative countries) typically 
exceeds the cost of room and board in the home country where the 
student is likely to remain living with the family. The student views 
differences in opportunity costs and living costs between the home 
country and the United States as part of the price of U.S. higher 
education. Lack of data forces us in this paper to assume student 
earnings in the home country are highly correlated with per capita 
income and living costs in the home country are zero or constant in real 
terms. 
Last, travel expenses are difficult to determine given the plethora 
of travel modes and travel fares and the lack of good time-series data. 
The best proxy is travel distance which in a time-series analysis is, of 
course, constant. 
Finally, as noted above, imperfections in capital markets imply 
that institutional or government financial aid and family income play 
important roles in student decisions where to attend college. Students 
can obtain financial aid from several sources: the home government, 
the U.S. government, alternative governments, and educational in-
stitutions themselves. There are, unfortunately, no good time-series 
measures of the aid available from any of these sources. Home govern-
ment financial aid may be partly determined by national income and 
thus can be proxied by a measure of per capita income. Evidence 
suggests U.S. government support to foreign students has declined 
over time, but no adequate time-series exists for use in empirical 
work. 8 No information exists on the number of research assistantships 
open to foreign students and financed by U.S. research contracts and 
grants with universities. Similarly, there is no good time-series infor-
mation on the number of scholarships or stipends awarded to foreign 
students by other countries. Lack of data forces us to omit this variable 
from the empirical analysis; the resulting bias to estimated coefficients 
is in general difficult to predict. However, if, as expected, the level of 
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financial assistance is positively correlated with income, the resulting 
coefficient on income will be biased upward. 
The family income of prospective students is the single most im-
portant source of funds to finance the higher education of foreign stu-
dents, especially at the undergraduate level where students are fre-
quently ineligible for most forms of home government and U.S. 
government financial aid. Lacking data on family income of prospec-
tive students, we assume a good proxy is per capita income in the 
country. The eligible pool of college students in most countries studied 
is likely to be from families located at the upper tail of the income 
distribution. If the shape of the income distribution has remained con-
stant over time, the proxy is a good one. However, several recent 
studies reveal income distribution has become less equal in many de-
veloping nations over the past 2 decades.9 The result is that family 
income of prospective students may have increased more rapidly than 
per capita income. Complicating the issue is the fact that the size of the 
eligible pool, and thus the area under the income distribution repre-
senting families of prospective students, has also increased in size. 10 
The resulting error in measurement of family income of prospective 
students is likely to bias the coefficient associated with income toward 
zero. 11 
III. Specification of the Model 
The theory of foreign student demand and the data limitations dis-
cussed above result in an empirical model that postulates an individ-
ual's decision to attend college in the United States is affected by per 
capita income in the home country (Y), the price (P) or cost of U.S. 
higher education to the student, the opportunities (0) for higher educa-
tion in the home country, and the expected benefits (B) of immigration 
to the United States. While this model explains the individual's deci-
sion, the number of students (F) from a particular country enrolling in 
U.S. institutions depends in part on the size of the college-eligible 
population (N) in the country of origin. The model of foreign student 
demand can thus be summarized: 
F = f(Y, P, 0, B, N). (1) 
Assuming the demand function is homogeneous of degree I with re-
spect to N, the equation can be rewritten in terms of participation 
rates: 12 
FIN = f( Y, P, 0, B). (2) 
Equation (2) represents demand for U.S. higher education by resi-
dents of a given country. In fact, the measure of educational opportuni-
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ties applies only to undergraduates. No satisfactory measure exists to 
describe such opportunities for graduate students, and in most devel-
oping countries the graduate education offered is not a good substitute 
for that offered by industrialized nations, including the United States. 
Hence, while equation (2) is the model used to estimate the demand for 
undergraduate education in the United States, demand for graduate 
education is represented by equation (3), where Fg represents the num-
ber of students enrolled in graduate studies in the United States: 
Fg!N = f(Y, P, B). (3) 
Definition of Variables 
Two measures of foreign student demand are used in this study. One is 
the ratio of undergraduates (Fu) studying in the United States to the 
size of the eligible pool (N). Information on the number of under-
graduates studying in the United States has its source in the annual 
survey of American colleges and universities conducted each year by 
the Institute of International Education (IIE) and reported in Open 
Doors. 13 These data are available by country for the period 1954-73 
only; after 1973 total foreign students are not disaggregated by level of 
study. 14 The size of the eligible pool is the number of students enrolled 
in third-level education as reported to Unesco plus the number study-
ing abroad; third-level enrollments are not disaggregated by under-
graduate/postgraduate status. 15 Since most undergraduate foreign stu-
dents in the United States had some prior college education in the 
home country, the eligible pool is lagged 2 years in constructing the 
participation rate. 
The second measure of foreign student demand is the ratio of 
postgraduate students in the United States to the size of the eligible 
pool. Again, the eligible pool is measured by total third-level enroll-
ments. 16 
Since data on family incomes were not available by country over 
time, the measure of income employed is per capita income expressed 
in constant 1972 dollars. The principal sources of these data were the 
International Monetary Fund and the Agency for International Devel-
opment. 
No satisfactory time series exists on the price of U.S. higher edu-
cation to foreign students. The only time series on tuition does not 
include out-of-state tuition charges. Hence, a time series was con-
structed for this paper by surveying randomly selected colleges and 
universities from among the top one hundred in the United States in 
terms of numbers of foreign students. Average out-of-state tuition 
charges and average room and board costs for the United States were 
computed from this survey and expressed in constant 1972 dollars. 
Opportunity for higher education in the home country was defined 
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here as the number of students enrolled in colleges and universities per 
one hundred students in secondary education. Preferred measures of 
opportunity such as the ratio of students entering college to the number 
of high school graduates or the acceptance ratio of applicants to college 
do not exist in time series. 
Last, expected immigration benefits are defined as the probability 
that students from a particular country adjust their status to immigrant 
multiplied by the ratio of U.S. per capita income to home country 
income, both expressed in constant dollars. The probability of adjust-
ing status is the ratio of the number of students from a given country 
adjusting status to immigrant as reported by the INS in its Annual 
Report to the number of foreigners from that country studying in the 
United States. This measure obviously does not include those students 
who return to their home country and later directly emigrate to the 
United States. 
The data used to estimate the models consist of annual observa-
tions from 1954 to 1973, although lagging the eligible pool of students 
by 2 years results in only 17 observations. There are no observations 
after 1973 because that is the final year the IIE collected data on num-
bers of undergraduate and postgraduate students aggregated by coun-
try of origin. Also, in that year the IIE changed its survey format and 
again changed the definition of foreign student. 
The Sample 
Fifteen of the principal Eastern Hemisphere importers of U.S. higher 
education services are included in this empirical analysis; the countries 
are listed in table 2. As noted earlier, Western Hemisphere countries 
and Western European countries were excluded because until 1977 
they were treated differently by U.S. immigration rules and regula-
tions. For much of the time period studied, Asian and African nations 
faced very small quota limits, while European countries had large 
quotas that were often not fully used, and Western Hemisphere nations 
faced no quotas at all. Also, in the period 1965-76 Western Hemi-
sphere students could not adjust their status to immigrant. 
A further reason for selecting these 15 nations is the rapid increase 
of growth of foreign students originating in those nations. Table 2, in 
addition to giving the means and variances of all the variables, shows 
the rate of growth in enrollments from these countries over the period 
1954-73 and, for purposes of comparison, 1974-79. In general, the 
proportion of all foreign students from Asia increased from 41.6% in 
1954 to 55. 7% in 1979 and the percentage from Africa increased from 
3.6% to 12.9% while Europe's share declined from 15.2% to 8.2% and 
Latin America's share dropped from 24.7% to 15.6%. 
TABLE 2 
MEANS AND STANDARD DEVIATIONS (In Parentheses) OF VARIABLES BY COUNTRY, 1954-73 
Rate of Growth in 
Undergraduate Graduate Educational (Fu+ Fg) 
Demand Demand Real Income Benefits Opportunity 
Country 100* (Fu/N) 100* (Fg/N) (1972$) (Y) (B) 100* (0) (1954-73) (1974-78) 
Asia: 
India .08 .33 92.67 11.00 13.11 .094 -.005 
(.02) (.06) (9.79) (5.97) (3.47) 
Indonesia .18 .35 77.61 4.99 9.17 .084 .156 
(.10) (.23) (11.80) (2.38) (2.10) 
Korea .84 1.34 227.17 4.75 11.25 .057 .080 
(.51) (.19) (102.06) (2.82) (1.30) 
Philippines .17 .34 123.07 15.47 39.63 .026 .029 
(.05) (.09) (19.54) (9.47) (4.04) 
Taiwan 2.81 6.49 358.42 3.72 14.39 .061 .086 
(2.57) (2.00) (146.43) (2.57) (4.56) 
Mediterranean and Mideast: 
Greece 1.92 1.21 960.46 .86 15.31 .037 .o78 
(.83) (.23) (397.52) (.30) (4.38) 
Iran 7.28 2.74 432.47 1.42 6.77 .120 .269 
(1.96) (.42) (164.02) (.49) (.70) 
Israel 2.53 2.69 1585.58 .31 33.77 .049 .015 
(.78) (.57) (498.87) (.07) (9.12) 
Kuwait 15.54 4.39 6379.00 .26 4.87 .220 .153 
(11.28) (2.10) (2858.27) (.04) (2.34) 
Lebanon 2.79 1.46 291.07 2.98 23.84 .090 .226 
(1.57) (6.16) (182.70) (1.13) (3.95) 
Saudi Arabia 8.86 4.13 1381.95 .01 10.25 .178 .392 
(3.313) (9.19) (319.53) (.001) (1.99) 
Turkey .45 .67 375.21 l.15 13.18 .065 .o75 
(.19) (.06) (93.15) (.56) (1.44) 
Africa: 
Ethiopia 9.03 8.59 3-5.98. 5.25 5.74 .164 - .058 
(3.99) (2.78) (6.33) (2.67) (2.81) 
Kenya 16.03 8.01 80.63 4.41 3.94 .185 .125 
(4.15) (4.16) (14.25) (2.63) (1.44) 
Nigeria 9.90 7.11 123.82 2.95 3.74 .155 .176 
(2.56) (1.66) (26.68) (1.78) (1.64) 
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Estimation Procedure 
The functional forms of equations (2) and (3) are assumed to be expo-
nential. This functional form permits the direct estimation of income 
and price elasticities and enables one to compare estimates obtained 
here with those derived in earlier studies of the demand for higher 
education. Equation (2) can thus be expressed 
(4) 
where Fu is the number of undergraduates from a given country study-
ing in the United States. 
The principal difficulty in directly estimating equation (4) is mul-
ticollinearity among the independent variables. In particular, as noted 
in earlier studies of consumer demand, the explanatory variables tend 
to move together over time. 17 To reduce the degree of collinearity, we 
use the procedure earlier adopted by Stone and estimate the income 
elasticity using cross-sectional data and then adjust the dependent vari-
able used in the time series. 18 Since the cross-section price and U.S. 
income do not vary, the cross-sectional model becomes 
(5) 
where R is the proportion of students adjusting status to immigrant. 19 
Once equation (5) is estimated and a value of 13 - 0 obtained, the 
time-series model can be adjusted as follows: 20 
(6) 
where B' equals the probability of adjusting status (R) multiplied by 
U.S. per capita income. Equation (6) is estimated and the results re-
ported below. 
IV. Results 
The first step in estimating undergraduate and postgraduate demand for 
U.S. higher education is to estimate the cross-sectional model as repre-
sented by equation (5) for undergraduates and equation (5) with 0 
deleted for postgraduates. To increase sample size in the cross-
sectional estimation, all low- and middle-income countries (N = 25) in 
the Eastern Hemisphere for which data could be obtained were in-
cluded in the sample. In addition, in the results reported here data were 
pooled over the 3-year period 1972-74. 
Equation (5) was modified slightly in these regressions to account 
for costs that may be associated with learning a foreign language. Thus, 
a dummy variable taking the value one if the country of origin is En-
glish speaking and zero otherwise was added to the log-linear regres-
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sion. In addition, a similar dummy variable was constructed for 
French-speaking countries under the assumption that students from 
those countries might find the alternative of education in France to 
entail lower adjustment costs relative to the United States. 
The estimated results are given in table 3. The sign of the exponent 
on income was not predicted because it incorporates both a positive 
income elasticity and the negative elasticity associated with immi-
gration benefits and forgone earnings. The results given in table 3, 
however, show the income exponent to be small and positive for 
undergraduate demand but not statistically different from zero for post-
graduates. 21 
The other estimated coefficients in general have the expected 
signs, and educational opportunity is significantly related to under-
graduate demand. Surprisingly, the coefficient on French speaking is 
positive for undergraduates, which implies the higher costs oflearning 
English to study in the United States are more than offset by some 
positive effect on U.S. demand associated with French-speaking coun-
tries, perhaps a familiarity with Western culture. 
Time-Series Results 
Since the cross-sectional results do not allow rejection of the null hy-
pothesis that the exponent on income is zero for graduate foreign stu-
dents, the adjustment specified in equation (6) is to simply delete the 
income variable from the time-series regressions. 22 For under-
graduates, however, the income elasticity is assumed to be 0.37 in 
adjusting the left-hand variable for the time-series regressions. The 
resulting estimates for equation (6) for undergraduates are giv~n in 
table 4. 
The estimated coefficients typically are of the expected sign. The 
statistically significant estimates of price elasticities are negative and 
range in size from -0.47 to -2.99. The exponents associated with 
educational opportunities are consistently negative. And the elas-
ticities on immigration benefits are usually positive but statistically 
significant for only three countries. The null hypothesis of no serial 
correlation cannot be rejected. 
The time-series estimates for the graduate student equation are 
given in table 5. The results are similar to those obtained for the under-
graduate model in that price is usually negative and statistically 
significant. Immigration benefits are significantly related to demand for 
very few countries. The hypothesis of no serial correlation cannot be 
rejected. 
V. Discussion 
Though for most countries the number of foreign students in the United 




CROSS-SECTIONAL ESTIMATES FOR Low- AND MIDDLE-INCOME EASTERN HEMISPHERE COUNTRIES 
(Standard Errors in Parentheses) 
Dependent Educational English French Adjust 
Variable Constant Income Opportunity Speaking Speaking Status 
Undergraduate - .637 .369* -2.493** .498 .958* .299 
foreign students (1.359) (.202) (.326) (.344) (.584) (.314) 
Graduate -5.006** -.047 .406 -1.119** - .505 
foreign students (1.255) (.183) (.345) (.495) (.373) 
* Statistically significant at the . IO level or better. 





TIME-SERIES ESTIMATES FOR UNDERGRADUATE FOREIGN STUDENTS BY COUNTRY, i954-73 
Country Constant Price Opportunity Benefits SE D-W R2 
Asia: 
India -5.811** .123 - 1.607** .026 .015 .88 .43 
(1.905) (.352) (.466) (.065) 
Indonesia 1.593 - .895 -1.968** .062 .391 1.58 .79 
(4.76) (.974) (.492) (.190) 
Korea 1.891 - 1.210** -.091 .074 .009 1.31 .90 
(3.064) (.298) (.451) (.056) 
Philippines - 1.271 - .468* - .953 .027 .005 2.60 .47 
(3.350) (.222) (.546) (.048) 
Taiwan 7.596 -1.523 -.516 -.169 .216 1.35 .72 
(7.578) (1.304) (1.447) (.249) 
Mediterranean 
and Mideast: 
Greece 2.518* -.870** -1.172** .104 .009 1.57 .96 
(1.349) (.204) (.229) (.171) 
°' 
Iran 6.721** -1.197** -1.027** -.058 .Oil 1.39 .94 
\.;.) (1.067) (.256) (.232) (.194) Vi 
Israel 3.786 -1.357* -.179 .124 .017 .77 .90 
(2.431) (.601) (.578) (.185) 
Kuwait -3.274 - .223 - .936* .293 .009 1.97 .98 
(8.906) (1.229) (.292) (.187) 
Lebanon 3.428** -1.165** -.779** .347** .009 2.23 .92 
(.944) (.255) (.318) (.125) 
Saudi Arabia 20.243** -2.836** -1.280 -.084 .032 1.41 .94 
(3.706) (.352) (.728) (.101) 
Turkey 18.436** -2.278** -3.062** -.132 .030 .90 .90 
(5.358) (.279) (1.29) (.174) 
Africa: 
Ethiopia -11.036** .725 -.017 .304** .048 1.99 .70 
(3.919) (.475) (.284) (.102) 
Kenya 21.399** -2.997** -1.772** .107 .091 .88 .93 
- - - (7.580) - (1.238) - - -(854) - - ·ui6) 
Nigeria -6.604* .547 - .403* -.198 .025 1.66 .43 
(3,201) (.537) (.214) (.166) 
* Statistically significant at the .10 level or better. 
** Statistically significant at the .05 level or better. 
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TABLE 5 
TIME-SERIES ESTIMATES FOR GRADUATE FOREIGN STUDENTS BY COUNTRY, 1954-73 
Country Constant Price Benefits SE D-W R2 
Asia: 
India -.072 - .749** .031 .151 1.69 .67 
(1.463) (.217) (.050) 
Indonesia 11.427** -2.206** -.041 1.460 .93 .67 
(5.662) (.924) (.352) 
Korea -1.632 - .427** .096* .084 1.66 .39 
(1.055) (.167) (.051) 
Philippines 2.909** -1.082** .038 .056 1.55 .94 
(.921) (.150) (.046) 
Taiwan 8.697** -1.516** .032 .614 2.51 .90 
(1.319) (.194) (.049) 
Mediterranean 
and Mideast: 
Greece .929 - .654** -.048 .100 .98 .76 
(1.301) (.123) (.176) 
Iran -.075 -.524 .083 .221 1.53 .38 
(1.500) (.353) (.273) 
Israel 2.764** -.699** -.162 .053 2.23 .90 
(.670) (.110) (.098) 
Kuwait 37.173* -5.338** .737 .040 1.94 .94 
(8.670) (1.191) (.299) 
Lebanon 7.254** -1.850** .432** .061 2.32 .94 
(.933) (.171) (.100) 
Saudi Arabia -4.216 .152 -.044 .261 1.34 .44 
(2.848) (.367) (.109) 
Turkey -2.778** - .276** -.016 .Q75 .86 .42 
(1.012) (.102) (.085) 
Africa: 
Ethiopia 2.542** - .699** .059 .135 2.56 .77 
(1.067) (.137) (.045) 
Kenya 12.870** - 1.864** -.197 .682 1.15 .86 
(4.822) (.769) (.234) 
Nigeria -2.116 -.167 .131 .120 1.47 .17 
(1.261) (.213) (.096) 
* Statistically significant at . IO level or better. 
** Statistically significant at .05 level or better. 
tion has increased even more rapidly. Over the past 25 years participa-
tion in secondary education has risen from a minority of the population 
to a majority of the population for most of the countries studied here. 
Although a very small proportion of secondary school graduates can 
gain access to higher education, the number of college students has 
often increased even more rapidly than secondary school enrollments. 
The assumption made in this paper is that, ceteris paribus, a given 
percentage increase in the eligible population results in the same per-
centage increase in foreigners from that country studying in the United 
States. 
• 
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In fact, however, the proportion of all college students who elect 
to study in the United States has been declining for the preponderance 
of countries of origin. While other factors offer potential explanations 
of this phenomenon, we have been able to test only the explanatory 
power of income, price, educational opportunity, and immigration 
benefits. 
The income elasticity of demand was estimated using cross-
sectional data and found to be small and statistically significant for 
undergraduates but insignificant for postgraduates. As noted earlier, 
per capita income may be a poor measure of income of the eligible 
population, and this may explain its weak predictive power. Studies of 
domestic demand for U.S. higher education typically find large and 
statistically significant income elasticities. 
The increasing price of U.S. higher education is one explanation 
for the declining percentage of students attending U.S. colleges and 
universities. Tuition plus room and board have increased from $1,155 
in 1954 to $3,542 in 1973. According to the regression results, this 
increase reduced demand by relatively large amounts for both under-
graduate and graduate foreign students. 
Opportunities for higher education in the country of origin are 
strongly and negatively related to demand for U.S. higher education in 
both the cross-sectional and time-series regressions. Nigeria was 
among the countries that experienced the greatest improvement in edu-
cational opportunities between 1954 and 1973 with the ratio of college 
to secondary school enrollments increasing from .018 to 0.45. That 
improvement decreased demand for U.S. undergraduate education by 
60%. Had educational opportunities not increased, the number of 
Nigerian undergraduates studying in. the United States would have 
been 4,229 in 1973 instead of the actual 3,201. 
Last, immigration benefits apparently play a relatively unimpor-
tant role in attracting foreigners to study in the United States. For 
undergraduates such benefits are significantly related to demand only 
in Indonesia, Lebanon, and Ethiopia, and the elasticities are all small. 
For postgraduates immigration benefits are significantly related to de-
mand only in Korea and Lebanon, and again the elasticities are small. 
Interestingly, each of the countries for which immigration benefits are 
important has experienced civil war or domestic strife in recent years. 
Also, the lack of a statistically significant relationship for the Philip-
pines is striking given its high level of benefits and the difficulty in 
directly immigrating to the United States from that country.23 
OPEC Enrollment 
Unfortunately, the IIE changed its survey procedures after 1973 and 
ceased collecting data on foreign students disaggregated by academic 
level. As a result, we cannot precisely test the predictive power of the 
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estimated equations. Quite clearly, however, these results do not satis-
factorily predict growth in enrollments of students from the OPEC 
countries. 
The number of OPEC foreign students in the United States grew 
from 29,700 in 1974 to 73,550 in 1977, an increase of 148%. After 
academic year 1977 the rate of growth slowed appreciably. Two coun-
tries in our sample, Iran and Saudi Arabia, are representative of this 
growth. The growth in Iranian foreign students between 1974 and 1977 
was 22,440, which exceeded the growth in foreign students from all 
countries in the preceding 5-year period. The number of Saudi Arabian 
students, on the other hand, increased by only 5,020, but this repre-
sented an increase of 325%. The equations estimated here underpre-
dict the growth in foreign students from these two countries. 
All the reasons for underprediction are not easily ascertained, but 
the principal explanation appears fairly straightforward. Although one 
cannot obtain precise numbers, both Iran and Saudi Arabia greatly 
increased financial aid to students studying abroad in this time period.24 
Such financial aid appears to be part of an overall strategy of invest-
ment in human capital consistent with the ambitious development 
plans of both countries. The fulfillment of those plans was, of course, 
in large part financed by the rapid growth in revenues from oil exports 
in both countries. 
In fact, both Iran and Saudi Arabia increased educational expendi-
tures at a rate much more rapid than the growth in GNP. For example, 
while GNP increased at an annual rate of 18.1% in Iran and 22.0% in 
Saudi Arabia between 1974 and 1976, educational expenditures in-
creased annually by 57.8% and 77.0%, respectively, in the same time 
period. 25 The elasticity of educational expenditures with respect to 
GNP is higher in general for OPEC than for other developing countries. 
In addition, for OPEC countries this elasticity was higher after than 
before 1974. 26 
The tremendous growth in human capital investment among 
OPEC countries, in addition to reflecting the growth in GNP, may have 
resulted from the relative ease with which such investment could be 
undertaken relative to time-consuming physical investment. Further-
more, the large growth in secondary school enrollments over the previ-
ous decade in most OPEC countries meant human capital investment 
via higher education abroad was one which could be undertaken with 
almost no lag. Such highly educated manpower would be viewed as 
necessary for the successful implementation of development plans and 
for the future staffing of national institutions of higher education. 
Predicted Enrollments 
The estimated equations permit prediction of changes in demand asso-
ciated with changes in independent variables. In 1977 Unesco issued 
Vinod B. Agarwal and Donald R. Winkler 
TABLE 6 
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ACTUAL 1977 ENROLLMENTS AND PREDICTED ENROLLMENT CHANGES, 1977-85 
PREDICTED PERCENT AGE CHANGE 
IN ENROLLMENTS, 1977-85 
ACTUAL TOTAL 
COUNTRY ENROLLMENTS, 1977 Undergraduate Postgraduate 
Asia: 
India 9,080 46.4 7.8 
Indonesia 1,820 34.2 59.8 
Korea 4,220 26.4 27.6 
Philippines 2,070 18.3 19.l 
Taiwan 13,650 n.a. n.a. 
Mediterranean 
and Mideast: 
Greece 2,490 n.a. n.a. 
Iran 36,220 80.9 105.5 
Israel 2,550 66.7 67.1 
Kuwait 1,810 n.a. n.a. 
Lebanon 3,370 35.3 33.7 
Saudi Arabia 6,560 104.5 87.9 
Turkey 1,850 -11.9 3.4 
Africa: 
Ethiopia 1,570 180.0 180.6 
Kenya 1,430 153.7 208.6 
Nigeria 13,510 48.3 46.8 
projections of secondary and higher education enrollments by country 
through the year 1985. These projections can be used to calculate the 
size of the eligible population and educational opportunities in 1985. 
The estimates of eligible population and educational opportunities, in 
turn, can be inserted into the estimated demand equations to predict 
changes in foreign student enrollments over time, assuming the values 
of other variables are held constant. In table 6, the predicted percent-
age changes in undergraduate and graduate enrollments between 1977 
and 1985 are reported using this procedure.27 The results suggestcon-
tinued growth in foreign student enrollments in the United States, but 
the international composition of students will change. In addition, 
graduate student enrollments are expected to increase more, in ·gen-
eral, than undergraduate enrollments. ' 
Unforeseen events may, of course, alter these predictions. For 
example, several state legislatures have entertained proposals to in-
crease out-of-state tuition and remove the subsidy many foreign: stu-
dents now receive in public higher education. 28 Thus, the price of U.S. 
higher education may increase more rapidly than expected. Also; per 
capita income in some developing countries will grow faster than U.S. 
per capita income, thereby reducing the size of immigration benefits. 
And changes in U.S. immigration legislation may also reduce expected 
immigration benefits by increasing the difficulty of adjusting status. 29 
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Last, political events such as the civil war in Lebanon or the revolution 
in Iran often increase foreign student demand in the short run while 
decreasing it in the long run. 
VI. Conclusions 
The study reported here is an attempt to estimate the demand by 
foreign students for U.S. higher education. The number of foreign 
students has increased dramatically since 1954, and their financial im-
portance to institutions of higher education will grow as domestic en-
rollments decline in the next decade. 
The number of foreign students in the United States has increased 
in large part because the eligible populations have increased, especially 
in the nonindustrialized countries of the world. Enrollments in second-
ary and higher education in those countries have grown even more 
rapidly than the number of foreign students in the United States. The 
empirical portion of this study reveals that the ratio of foreign students 
in the United States to the eligible population has declined over time 
due to two primary factors, the rising real cost of U.S. higher education 
and, at the undergraduate level, improved higher education opportuni-
ties in the countries of origin. For most countries the elasticities associ-
ated with these variables are relatively large. Except for a small num-
ber of countries, the benefits associated with the adjustment of student 
visa status to immigrant are not an important determinant of foreign 
student demand. 
The estimated demand eqQations indicate that, if U nesco projec-
tions of growth in secondary and higher education enrollments are 
accurate, the total number of foreign students in the United States will 
increase substantially by 1985. 
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